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Abstract

Recently, complaints of floor noise have been growing up with the rapid increase of the residential buildings. This demands
the effective floor noise isolation system. Since the construction of high-rise the residential buildings will be increased even
more in future, the noise isolation is a more important technology in the market. In this study, a new floor noise isolation
panel (FNIP) was designed and manufactured using waste rubbers. The noise isolation was investigated at both laboratory
and field conditions. Light and heavy weight shock wave showed 52 dB and 48 dB in the field test, respectively. The new

system could reduce the total floor thickness by 22~42 mm.
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Table 1. Formulation of the First EPDM Rubber Layer
Overflow FEF . . . .
Component EPDM Carbon Black CaCO;3 DicumylPeroxide ZnO Stearic Acid Wax
amount (phr) 100 84 70 1 5 1 1.5
Suppliers Kumho Polychem  Korea Carbon Lexem Pyungwha Hanil Chemical LG Chemistry Dow Chemical

Table 2. Formulation of the Second Reclaimed Tire Rubber and Natural Rubber Blend Layer

Component Reclaimed Tire Rubber

Natural Rubber CaCO;

Stearic Acid

amount (phr) 150

Suppliers Sanchulli Recycle

Samoh CMB Lexem

83 1
LG Chemical

Table 3. Formulation of Lightweight Concrete

Component Portland Cement

Super Glue Cement

Hanil Remitar (Mortar Cement)

Amount (%) 40

40 20
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Floor Finish10mm |

Mortar Finish min. 40mm

Light Weight Foamed Concrete60~70mm

Slab 210mm

« First Rubber Layer Smm (overflow EPDM)
+ Second Rubber Layer 5Smm (waste tire+natural rubber)

(a)
- Bitumen Smm
« Light Weight Foamed Concrete 30mm
| |

‘Wrapping
sleeves

43S T 1
Mortar Finish 40mm

Slab 210mm

(b)
Figure 1. Schematic of current (a) and new (b) floor noise isolation
system.
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5th FLOOR ROOF & WATER TANE

4th FLOOR SOUND GENERATING ROOM

FNIP ONLY &
3rd FLOOR CONVENTIONAL FNIP ONLY

WRAPPING

2nd FLOOR

1st FLOOR PILOTIS

Figure 4. Structure of test building.

(@) (b)
Figure 3. Wrapping sleeves of before (a) and after (b) wrapping.
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Figure 5. Tapping (a) and bang machines (b) used in the light and
heavy weight shock noise test, respectively.
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Table 4. Dynamic Stiffness and Loss Factor of Floor Noise Isolation Panel
Properties Unit Requirements Results Remarks
Dynamic Stiffness MN/m’ max. 40 325 .
24 £1) C, (47 = 3)% RH.
Loss Factor - 0.1~0.3 0.3
Table 5. Light and Heavy Weight Shock Noise of Floor Noise Isolation System
Test Requirements Current Structure FNIP FNIP + Wrapping sleeve
Light weight shock noise (dB) max. 58 75 55 52
Heavy weight shock noise (dB) max. 50 52 50 48
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